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(54) 1/4 WAVELENGTH PLATE, OPTICAL UNIT AND REFLECTION LIQUID CRYSTAL DISPLAY USING THE 
SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce dependence of a retardation 
value on an incident light angle in an optical anisotropic crystal. 
SOLUTION: A thickness of a 1/4 wavelength plate formed from the 
optical anisotropic crystal is 0.1 mm or more and 0.5 mm or less. The 
dependence of the retardation value on thelncident light angle in the 
1/4 wavelength plate formed from the optical anisotropic crystal can be 
reduced, an influence on color unevenness by a temperature rise can 

be reduced and a reflection liquid crystal display with high brightness - M 



and high contrast can be achieved at the same time. 
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(57) ami 

[ft?;*^©] 3fc¥HS£1S»Sa?rart3- ftfc 1/4* 
ft«a>*5J5£0. ImmtiLhO. SmmttTtt*. ft 

wr * »; * 5 s -: v a v«ott»tt««r 




imxm 1 1 S^QBBN tf BB3T3 <fc 5 K 2 8<©3fc 
fcfiOB;*-tfO. ImmJJLhO. ,5mmWT?»*Cfc 

r y v Z Zft LT£MBBABij%B?K A»* BS 

»*»y^*T**U JM*ftfc«<0J5*tf0. 1m 
mW±0. 5mmttT?*5'1/4a«t*, B5IBBft 

(Cd;»JRGB£D311felC»||tU &3m&Z1mftZ-k 
RGB3«fc*fcajj»m»i:J:-3T£j8U 

si vdbbbjwmb* r « «t 5 ic 2 tt^^^ws^tt® 

A&tt y £tf TEB U nfcfcOJS* 0 . 1 m 
mtt±0. 5mmttT?**1/4B*K* % SJI3«# 

[BW1I4] BE1/4BBSJC. ftBBBiEBUVX 

«u y c <h son & r smoi 2 ^sh^js 3 © 

fiFftfrlceB<Wfc£a=y K 

. [M*JS5] ll5R]I27iMii^«4(D<Rin3bScfB«(D^ 
^a-^hi. BB£, MfSS»^ B B a a^?a)l|gili 

mvHDimi&mi] 

[000 1] 

lCfe^T> h^X HcSfiJft 1 /4;j&g*S& 

[0002] 

[ft*©£ffi] BfAGgB^fiUtSftABOTBTCB 

mtzRkwm&wmmt lt, mzim'Aw- 7-3 
805 o*2«fcB5*;!rftzv* 

[0 0 0 3] m ±G0BCTBB(cJ:3£ttS»A 
B^BBlCfcttS* ft^n- y h<0«KH«^r. ft 

»^??*BBCfc0BBlca**flffltt»B*ff 

i\ awuvx-^^amraBai^BBT**. 

[0 0 0 4] eillcfc^T, Ittftjgu 2li(Ifttf-A 
^'J7^« 3tt1/43MHSu 4(iEMBBABij*£ 

3: C l+iQ-E 1 ! .~,-r*-7!-teX 



[0 0 0 5] ftjgi 1 ^bWiii^e-^x^u y $ 2 
iCfeoT, SlfT5S<i3l6^t^jaT5P<i7 l cfi)6»tc» 

ttli, 1 /4 BOB 3 »£I LTJEtt£BAS*X?4 
K AWT*. BMBBABctB? 4 T*SB3fo«#tf PB3t 

B»tcB)iHE»*nn:B* < s*t zmts 1 / 4 bb 
ffi3*m/jgiauiftfc:-La7y -y * 2*aar*« 
B*^LT» «su>X5ic<fc?TA*y-vu:B¥;!r 

tl*. jS«fflBflaSB?47B31fiaft*ft4<r-3fc3tt' 

1 /4B*fi3*IKfiSftLfl3fclf-2xX7 , y 
2*fi»T*#B*ftLT, 3ttB10BtC|p|*»3. 
[0 0 0 6] CC?1/4Bft«(4, ftii¥7-3 8 0 
5. 04^?£B(cBai£tiTl*« J: 3 Kv EBBBA 

■asBB»c*w , *B3*hr-^xyy v*kajw«-*b 

SWTBfflStlZV*. 

[0 0 0 7] ■i/4B«««»*r«*mtLTi*» fl 

BBKtey^«fc«bo OiTR ffi«B7<f;Mxfc*T 
5) ^ =MOJ:3ft*^B^**?ft:&A#Bl\ 

[ 0 0 0 8 ] B 2 ttHWa** U h 7 

^UA£#7Xgffilcjl£y£tfTfl^L/c 1 /4BBB 
OBBBTJ6*. B2IC&l*T. 6I*#7XB£. 7tt 
-»B#*tlfc#y h 7 -f )l>L* 8 tt 1 / 4 

[0 0 0 9] $fcE 3 lc51«BABn&B(cg^6ft 
5, *A(c J: iTBfitttitc 1 / 4 BJUEOBBB«9 
To B3tcfe^T» 9 0SB^:««tt, 1 Oliiiffl^i© 

H i <0BA. 1 3 i »B1 OBA0!>BBNk 1 1 
M0ftB/m & ft«B(ctt lTBB?*«3fc¥BB# 
1t©m2(DiSSAs 1 3 2«m203«£ B B J (D)iffl^ 1 2tt 
BBM1 3 1 ©ftBtfBBfcfcSBQfcWLTWP* 

^^^ws^itom 1 09ba i o tmm 1 3 2 ©ftJS 

flWB t ft *B 9 izn LTBBT**W¥«B*tt©B 
2 OBA 1 1 *B »J £H*T»« Lfc 1 /4$It t 
1/4;fifi«1 2flDB*T»y, BXttOjjXA'efKBB 

[0 0 10] BIOtBAS^iBO^a^y HCS^ 

qTB3^!)BfiBBM:4 0 0~ 7 0 Om?36*fcd6» 
1 /4BB«(cB«*n* U^^— >3 >Btt 1 0 0~ 
180nmi:fe5o CCTU >3 >Bt(*» 1/4 
Bftfi©BB«i«^|()!>B«r*^BBM&&BOBffi«« 
ftOB«»®B(WTs «B«f»Bt«r*)i, 1/4 
BB«(OBBOB09*?ft«. L^tyfi^WB^ttCB 
AC-5-Ss BAtf*A7»B*nn: 1 /4BB«?±E 
©«J * t— > a Vfl*B*fc46lctt % tKAOBB9t*B 
tfB 0 . 0 0 9 TBAfe 1/4 BfiBOBB« 1 0 ft 



*±^Rm?»*a» 03(DJ:5lc, J»**»1. Om 
»£ft*B(c»LTW***fl^B3&tt©»1 © 
1fflU^f->3>I<DMT0 0~1 8 0nm£TSB 

t\ Enmmao^&m.<im^oL-y mcbbt* 1 / 
4>M«<t LT£^*tis y * x— > a visits c t 

[00 11] 

4 bjmb& lt. Hwwiiff nk# y 

A© * 5 ftft^Wg#1t£fto fcMMMB^5tl% K L 
(tt*W7«f iH.*«fiKtty *to«TJBJ«Lft 1 /4« 

*£l>5HIBW5. cntttfy h*B1*L 

»Js Rmic<KU h©BB9*fttf 7 x 1 o 

[0 0 12] H4K(WW7-f^*ffl^/t1/4aft 
«©*^£BliapBB©6fc5©B«*iraT*fc 
a&©«BH*>RT. ■4(cfit^T. 1 4tiffiffiM7f ;U 
^ 1 1 6ttl/43KME(c£lt«3UI 

iSBRiik siiSBM, i7tta^*n*a«L isi* 

e«J5T»*o «WM8lc<fcy 1/4SMMfi©B*tfB{fc 
U 1/4««g©ffi*Ml7-f/UL k 1 4|C*W*5*» 
»1 5© U 415 s -: ^aVitf Wa©ffl<rS»bLTL 
$5. CtiteJ: y 1 /4«««lcfctt53tSg®ji©ffl 1 
6 ©-5 -5, £*S5#1 5^ii5aL/c^CHLTttv 1/ 

a*f\ iwsa©siffli»*as«Btc«fe orassn 

3BB1 7fc£l^7\ 1 8©d:3fta*»#JC»(6Ufc 
H§E&£tf£U«. Sfo 3«S©)5l*S5ffi B a B 
BiSBBJCfcl/Ttt* R6B33l6tt*n?*HC 1 /4»g 
«*ft»l/n^*a» 1/4«flfi©B*ttfefcSi:ft 

[0013] zommtsZTkTi&ttzzimtz&iz 

it. 1/4 LfiiVtf S CttkWcr 

LfrLEU ©**?« 1 / 4 &JU5 3 © 

attte£«H*«»j*** 4 # w y » bbbbabkb 
?43t«t**jRTSH«c4i:*f»3H { 1 /4-am«3 ice 

fcSS. fe«J5tf4Cft^iBfilc*?1/4«fflfi3* 



[00 14] -£ % 1/4a*«tUT*a©«fc3ft3tt 

»BfcS»tfftfc6's©B«*«£A,££i:fti>jt& ft 
¥W«*w*©^ A*WMM*tc«r * y * > 

a >B©tt*tttf MB£ft3 C ttclfflltUtmitteiMt 
We, C©flS?ttU:J:-3T, ZttWM&WmWO&W 
WIRMC&tZmtt'l^ <ft£KS£o-£\ 1 /4»B 

«©y 2 x— > a >ffitf${fc-r*fc4k # y 

K-WBrtStlfc 1 /4«ft«««fflr*i|*tlb«L- 
[0 0 15] £a^»AS^B©£iyitt¥Blc£tt* 

f<s**i* < r *»t% JtE©Ai«HBftfii=»*:*tt 
»*«ar fb**$ < rs c .ti*^ 

B»6©3V!K*'J^ < TSC fcT* y , BWMb«BI« 
fc»lcB3W*©**ftfliil«a*E*B7>^»*ffll^ 
3C<h ftABCT&Bfc&ttSBBTftSBII 
«ftlc»LT*ffli:ft*.- 
[0 0 16] *C?*»¥J?I4» ±EHH*»»U B 

k^xk Ki»MKc*Mfti/4a«ifiai;*n*Bt'» 

[0017] 

[HB*w*r*fc»©#B] ±E©BB*»ar«fc 

/xX7*y v*^LTBI«BfiiB5*BT K-Altttt. 
KSMBBBBaW??SN Lft««WU>X»c J: o 
TJS¥-r55l*S5Si B 3 a a^gB©^a-<y hT 5 ^^ 
S^©iitii!itffiiSii^T«ct:5ic2«t©^6*lS^ 

1mmJ.X±0. 5mmttTT*51/4a«fit, tCIH 
BJtf-AXy y «y * ^i»B5lffl{BJIBq%B?©niC' 
IBBT«J:-5tc«ifig-r5 0 
[00 18] 

[*W©H«i©JKB] «TteH«ffl^T*BW©B«© 

[0 0 1 9] 05li2*5t©^WS75tt^ B B B^jlfflSS* 
IKr4fl*lctt^T»)tU «f*0. 1mmJ-X 
±0. 5mmJ.XT<t:Lfc1/4»g«©«tBS0T'»S. 

[0 0 2 0] H5U:6^T, 1 1 0 H3BBB 1 3 i ©ft 

mfs»tmm 9 ten lt WT«««¥»astt«) 

Bl ©SiSx 1 1 1 ttiSf§«H 3 2©ftB« ( BB&ft« 
$ft9lc^LTSi!r*»S7 l 6^WS^1t©m2©ie H lx 1 

1 2 1 <D&ik iotm2 ©tss 1 1 £ia y ^^t^ 

fig Lfc 1 / 4 jfiS«> T (* 1 / 4 BBIg 1 2 <DBfr-?& 
y, O.lmmfiLh, 0. 5 mmWT©BH©«T* 



[ 0 0 2 1 ] HI 6 till 5 Km Lfc3fc¥ttS5tt*SST*JB 

J«* tlfc7jCa B B*fflt^fc 1 /4 H 1 0 IC^ Lfc 

5«§>;SAa*&ii (aar*) ic«sLfc»wx 1/ 

4&ftt5©«ii£5l*I^Ag^B©=l> h77, h© 

[0 0 2 2] HeitS^Tv 2 1 li^WS^ffiJgST 
»jft$nfc*ft*g^fc 1 / 4 »gffi©«J5 &5M9lit 
»»5*ail® □ > h 5 X h OBMK«9 U 22 liGB 2 IC 

jM*01/4ttM OKrttO. 1mm) «ftSL^IR 
©□> h^X hT'S^o $12 1 ©USSggPtttiHSHIT-fc 

[00 2 3] 06te, 1/4 

mar * y ^7-/3 >ttott#tttffi*(cjsifcfi lt 

TV*. 

[0024] in 6 # 5 «fc a <k y 

f=*A£fflWc 1 /4»*K©«J**0. SmmWTU: 
[0 0 2 5] LfrU 1/4»ft«©3MW>«Jt±©# 

a y ^*#js? * t » .#*«ii£iMATj&8*nfe' 1 

/4tIffi©W0. 1mmW±tr*»tfa*L 

[ 0 0 2 6 ] 0 7 ttJWfiiCSIfrSiiSJiy a 5>x * * -© 
h© 1 /4»S«ic*f8Wlcj:S 1 /4&S 

[0027] B 7 (Cfit^T, ^15 1 ^SSM#* tlfcSfe 

ftttR, G. B©«feicJ4(5r*»7-7'r;u*««IA- 

fcEBETaJb^-fc-f-j^ 3fcJ:oTRGB©#ftfc» 
»«T»B*tl*. 2 4 tC«fcoTS 

tf-^xryv*2*JKWLT, 1/4»JMS2 6«9 

a LTswfflswissyis? 4 (cAj*r*. w*<«swr 

*»*tlfc*6tt, 1/4a«R2 6«a»Lfc«» fl% 
tf-AX^y » * 2 £>lia LT«¥U>X 5 It* oTffi 

*«5*n*. «aE»*nft^"3fesoBttw:, 1 /4 
&lt> m«aifitcii*ti«, 

[0 0 2 8] CC?1/4*«fi2 6£LT3fc£«ll* 

tt»AT»«* nfc, aj* wr 2 ttOTkAgnrntf aft 
r*ft*fctt»j**T»*tte 1 /4««B««fflr* 

mS. 1/4>fiMffi©«Ji^0. SmmWTlcT** 



[0 0 2 9] H8(*3*SCEIffll»A> r PS>x**-© 
>y h© 1 /4a»RK*»WCJ:* 1 /4«* 

[0 0 3 0] ■8ICSI^T« frbfifcltlJrtlfcafe 
#2 71*, fflJtt£»**2 8fc«feoTSfflft2 9£SJj| 
*ft*. S«fc2 9tt£fi»55-3 0*K»Ufc«, 
Gfi»RB»iy-r'^Oy^55-3 1 1CAMU G# 
<t R B'©B£##&fc* 2 3fettlC»liSn*. R B>g£ 
3ttts «3HR3 2U:j:oT, RBBSJWCforjWCB* 

ns p «tes«»2c* n r b #© s b# 3 3 1 

[003 1] RBt 1 c<7)S<H7 1 c3 3(iB3fe©flft€laME$ 
**ft»©«3Wa«HIPf 3 4 IC Aft U R © S «W6 3 5 
B©Pffl#3 5BK»lt*ft*o ^%\£-U7.y 
ij y* 3 6lCA»LfcR©SBJfc3-S RttX^'J 7*® 
»C*yS»**U R®S«#3 7Rta:y. R#SS©1 

/4»g«3 8 R*mzm*nmjkmmm¥3 9 rica 

[0 0 3 2] -£ v ffl^tr-AX^y 7^3 6 KAftL 
/£B©P«1ft3 5Btt^yy«y*iB*aBflU B©P<S 
Jtt3 7Btay» 1/4^ffi3 8B^TSI*SJi« B B a 
«S5«?3 9BlCA*r*, 

[0 0 3 3] CC?fi|ffll»a«5**?3 9RlCj:y» 
B^<a^*-a-S3 l ett, R©P<i^4 0R<!:LTSW* 
tU S/TtlcS4L3S:t^iR©SflJtt©SSSI*3-tl 
§0 fll«<«S*-&*3l6T»*s R©P<S)t4 0Rli, 
Stf1/4*flHfi3 8R*iKlU «W6tf-ixXryy 
*3 6teA»U ^fl«*Pffl3ttT»*fci6Xyy'y*iB 

[0034] R|«|(C B ©5Ma[«A«St«? 3 9 B IZ& 

Vs w«<am*"ar*3W*» B©s<i^40BtLTS 

«Stc»4Lftt^ttB.©PflW6©**fii#* . 
n« 0 W*<«w*-tt*316?»**- B©S<i3 l 64 0B 

fflytt-zxxyy 7^3 6icmsA»u <%s»s 
S3tTfe5/i:a6, xryy*iBtc«feyfi»*tu- R©P 
<i3t4 0Rt^fi8*n«o 

[0 0 3 5] #fiK*nfcR©P^3t4 0R<!:B©S^15 l e 

40BH Rft<Dmytz®&z#ztcisbc>ffiyt®m% : ?- 

4HCAWU B©SflW640Btt»k-ttt , mB©Sfli 
3tt4 3Bi»y, R©P<lft4 0R&<ltt)bMH]&U R 
©S<i^4 3R<t^:5o R^ B«KSffl3ttt«:ofcR© 
S«1£4 3RfcB©SflBfe4 3B£tt» BSffi^l 
3ttS4 2U:J:y» 3FKftB(c^Sn*^B«:P«3toS» 

s^e-Axy y 7^44 tcAM l, xyy>y^aTS 

»U R©S<i3t4 5R. B©S<13 l 64 5Bt*5o 
[0 0 3 6] 4r-r*p-fy*55-3 1*SI*L/-cG© 
S <S^li<13t1g 4 6 IC «fc o T P *IG © S {1 
ft47<k&5„ <13 , ee-AX7y-y^4 8lCAI*L/-cG 
©S^13t4 7G«, x^y-y*iBlcj;yfij»*nG©S 



[0 0 3 7] CdT^<S^*^53t( iG a)Pii3t5 
OtLTEIMrtU Bfi1/4«*«3 8fi*ailL/5: 
& fIfttf-A3.XU'y*4 8lCAftU #EHiPGi7 , G 
7**^46, xry'y5»B*5aaLTs G<*)P<Ift5 1 
<h&5 0 G©P«fe5 1tt, #S&ftiSSIIg5 8£jIiSL 

»ILTG0PaBfc4 5G&fttK R<J>Sdft4 5 R, 
Ba>Sffl3fc4 5BfcH-fttt€ay» ft***tl«.- * ' 
fc\ %Kfi!MH65 8ttR, B3ttGJW>3«!WfimL 

[0038] fe£dMrnfcG0POMfc3 8G» Rtf>S<^ 
3tt4 5R, B0)S®«4 5BttS5U>X5lC«feyx^ 

y-> (iam-&r) ±tett*iiw*n*. c<Di:*i/ 

4;fifilg3 8R, 3 8B, 3 8G<Djlffl«l«)ftJgtt, 0^ 

*3 6, 4 8*Hi3l6?fcLT«atCfflL^*tftH**fl 

[0 0 3 9] CCTRjfcHM) 1/4***3 8 R, Bit 
H©1/4a*«3 8B, G3fcBM>1/4«*«3 8G 

T\ CJWO. 5mmttTOT/4»fflfi«)8l^* 

5, *ft v R«Bfl)1/4*ft«3 8R» BftSgfll/ 
4»*«3 8B» G3feHM>1/4»*«3 8G©3-5* 

irn<r-o«w#jMLh»tf** < , a y © 2 

/ 4 »ft«t®»(c« 3tt£ttSSffiBa'PfBJ8 Lfc 1 / 4 
«*S?*oT» SWtfO. 5mmfi(T01/4s6fi« 

[0 0 4 0] *fcR3feHM>1/4***3 8R» B#SS 
flD1/4**«3 8B % G3fc»©1 /4»*tt3 8G© 
5-5, '>ft<£fclOlCtKU>X5®8oeiEB*« 

So 

[0 04 1] B99IC1 /4>fiSffilcfeiRMSiiEffla)U> 
X*tty£tfT«fiKLfc»fi©««H*i5ST. 09lcfc 
l^T* 5 3tt*3M8lc«fc31/43MHfi, 5 4lifeiRM 
MiEfflCUVX, 5 5tifeiRHffiEfflO)U>X(Dm 
5 2ttl/4a*R5 3tCfe«**|jE«©UVX5 4« 

U VX 5 4 * 1 / 4 : ,&mtS. 5 3 fttf 



[0 0 4 2] *fc, SfcSBBttTa^fcfliaWKOft* 

ftB5«lf?©IBli:» *£91(ClBtt91/4£AtS*jll'> - 

[0 0 4 3] 010 It, H87SLfc**0«»?** 

±ffi0?fcSo 01 Oic^riatflWBIRa:, 08 £05* 
Ltc%¥3.-v h 5 7*fflt^ £M9BK1SotX?3 
9R> 3 9Gs 3 9B£3Hfe©R, G, BKfliS* # 
tz 3 fiUOHmrn 5> i * * <D£SB£#£^ LTV 

So 

[0044] WTH 1 0 £ffll^T 3 ti3C5H£!;ff A7a 
^i^^©jtSS<0IB«*BttlcKiHr*. 01Olcfc 

t >^W)aft3ttsrp»*. 5 6 tiftiS 1 &tf 5Mfi» 
**S*?3 9R % 3 9G, 3 9B0>«Sr?&3. ft* 
1 fr5ttl*Lfc!!M§3tttt. 3H6*a^y h 5 7£3§i;T> 
*R«ffljSft«S*?3 9R, 3 9B, 3 9GKA&U 
W*<«»***3toH«» fi^UVXSic^oTWMMfitf 

[0 0 4 5] C®5f*£MMHlii%X?3 9R« 3 9G, 
3 9 Btt, «3*T*IMHC*ttfrr* (fljTLtftfi 10 2 4 
®^SS7 6 8iilgS3fe^t") KOMMSHVtfWtT 

A7JlCJ;oT, SSi^lc»fS-r5>S B B B a^95«D^7tlH]g 

&mtfmt>ztcib. ^mmmmmmmi-3 9R, 39 

G. 3 9B(CA73Lfc«*KWiBLfeH**» S¥U> 
X 5 tcj; oTX'? y - >±[c»*jSW* ti*. 
[0046] h<hLT, HSTiB^ 

[0 0 4 7] N« ±EE««ttOf3(0*»M-p*y, 
*H)5fi<D^ii:nicPfiST5 ; fe£DT'l*^:<. R. G> 
B©SI«l«Jl«»«?®ffiB*An»?lTt.» *nss 

©««tf*r nt^m^o 

[0 0 4 8] ttcs fe»«*fll»SC(C»^Tt.» *HSfi 
*tR*i2m&&if®i¥£<omz 1 /4»g«^IBS-r 

[0049] 

[»wo»«3 w±ii«iL/tiiy» *«rcu:«fcysg± 



m2] # y 1> 7 *j \,ixz*mmztLrc 1 / 4 
[03] 2&<o^to&m<ffi&*m8M&mfi*z 

So 

[04] ffifflM7 -r ;UA£ffliAfc 1 / 4 &S«©&iR$g 
£ £ASCT&H©ft£ 6 ©flMMrWl? £ fci&©IfttB0 

[0 5 ] *%W0) 1 / 4 £A£0>-lttt<D«tt*CTrttl 
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